Cardiomyocyte ploidy levels in birds with different growth rates.
Cytofluorimetric study of ploidy levels in ventricular cardiomyocytes was carried out on 36 adult bird species belonging to 10 orders as well as on the quail Coturnix coturnix, of different ages. It was shown that polyploidization of quail cardiomyocytes occurs during the first 40 days after hatching and ends by the time growth is completed. In adult birds, the cardiomyocyte ploidy hardly changed at all. Interspecies comparison revealed that in the adult bird myocardium 2cx2 myocytes are predominant, accounting for at least 50% of the cell population. Multinuclear cells with three to eight diploid nuclei were widespread. The percentage of such cells was five to six times higher in precocial species than in altricial birds of the same weight. Myocytes with polyploid nuclei were rare. A significant interspecies variability of cardiomyocyte ploidy levels was observed. The most prominent differences were found between the precocial and the altricial birds. The mean number of genomes in cells correlated both with the body mass and with the growth rate of the birds. The differences between the precocial and altricial birds disappeared when a statistical method was used to eliminate the effect of the growth rate, but did not when the effect of body mass was eliminated. Among the altricial birds, which are generally immobile during growth, the cardiomyocyte ploidy levels also correlated more closely with growth rate than with body mass. The opposite was observed in the precocial birds, which are highly mobile from the first minutes of life. We conclude that the interspecies variability of bird cardiomyocyte ploidy levels is a result of changes in the balance between the cardiac functional load and the growth rate; this is manifested at the cellular level as a competition between the proliferation and differentiation of cardiomyocytes. J. Exp. Zool. 289:48-58, 2001.